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Summary

Heavy metals are the most pollutants available in the aquatic
environment, lead is one of the most toxic metals that have no importance
as food supplement in the physiological processes of living organisms.
Gambusia affinis is an biological indicator of water pollution with heavy
metals. Mosquito fish were collected for the study from the banks of the
Tigris River east of the city of Mosul on the left side near the first bridge,
specifically from the Al-Furqan neighborhood area, from July to
November of 2019, and the average total fish averaged 3.48 cm in the
average fish. The average fish weights were 0.291 gm, while the average
weight of the male fish was 0.120 gm. The fish were transferred to the
Physiological Laboratory in the Scientific Research Unit of the College of
Pure Sciences / Life Sciences. The present study aimed to study some of
the toxic effects of lead dichloride on some members of mosquito fish, by
studying the chemical and physical properties of the water sample for the
fish under study, and the results showed that the level of lead and calcium
in the water sample is within acceptable limits. While the value of
electrical conductivity increased. The study also included determining the
mean LCs, of lead dichloride, and its results showed that the values of
LCs for lead chloride were: (59.443, 55.978, 53.256, 50.514) mg /L for
the periods (24,48,72,96) hours, respectively. Study of the
bioaccumulation of sub-lethal concentrations of lead dichloride in the two
acute and chronic periods of exposure to a significant difference in values
of bioaccumulation of lead in the tissues of the fish organs according to
the concentrations used and the different periods of exposure, and that the
highest level of accumulation was recorded in the gills while the lowest
level was found in the muscles for both acute effects And the chronic.
The results of the study also showed a significant decrease in the level of

(glutathione and catalase) and in both the acute and chronic effects, while
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there was a significant increase in the level of malone dialdehyde in the
tissues of different organs when treated with sub-lethal concentrations of
lead dichloride. Whereas, the results of a biochemical study of sub-lethal
concentrations of lead dichloride showed a significant increase in the
level of enzymes (Alkaline phosphatase, Alanine transporter enzyme and
Aspartate transporter amine) in the organs of treated fish in the acute and
chronic periods. The results of the study of the effect of sub-lethal
concentrations of lead dichloride in the two periods of acute and chronic
exposure on the level of calcium ions showed a significant decrease in the

level of calcium 1ons of the treated fish.

As for the study of the effect of sub-lethal concentrations of lead
dichloride in red blood cells and for the periods of acute and chronic
exposure, the results indicated a significant increase in the rate of nuclear
abnormalities in red blood cells in mosquito fish. The results of the
histopathological effects study also showed that acute and chronic
exposure to lead dichloride causes many histopathological effects in the
tissues of various organs (gills, liver, muscles) of mosquito fish such as
hypertrophy of mucose cells, sloughing of epithelial cell, necrosis,
hemorrhage, and congestion of blood vessels in the gills. While seen ,
necrosis, hepatocyte degeneration, swelling and edema, congestion and
expansion of the blood sinuses and congestion of the central vein. As for
the observed changes in the muscles, they include dystrophic changes,
slight infiltration of inflammatory mononuclear cells, edema and

irregularity of muscle arrangement.

It is concluded from this study that lead has a harmful effect on
mosquito fish even at low concentrations. The mortality rate of fish and
mineral accumulation in them increases with increasing concentration and

increasing period of exposure. Both the acute and chronic effects caused a



change in the level of enzymatic and non-enzymatic antioxidants in
addition to changing the biochemical parameters. These changes were
Accompanying histopathological changes in some organs of the fish

under study.
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